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ABSTRACT
Research on the striped earwig, Labidura riparia, 
was designed to improve control measures, determine 
distribution within suburban yards and collect ecological 
data in the following 3 areas: (1) influence of weather
factors on flight; (2) influence of local applications 
of heptachlor for imported fire ant control on earwig 
population buildup; (3) predation on earwig eggs exposed 
overnight under field conditions.
Control studies revealed that 10-foot band 
applications of 2% diazinon granules at 5 pounds per acre 
and 85% carbaryl wettable powder at 1 pound per 5000 square 
feet around houses prevented striped earwigs from entering 
houses for 3 to 4 weeks during fall months. Similar 
applications of Baygon , Dursbair^and fenthion significantly 
reduced earwig populations but did not prevent their 
entrance into houses. Numbers of earwigs entering houses 
were reduced for 3 to 4 weeks when 2% diazinon granules at 
10 pounds per acre and 85% carbaryl wettable powder at 5 
pounds per 5000 square feet were applied in 1-foot bands 
around houses.
Earwig distribution studies, conducted within 
suburban yards which had been treated with heptachlor, 
indicated no significant differences in density of earwigs 
when populations were sampled at 1, 10, 20 and 30 feet from 
the foundations of houses.
Rainfall was the only weather factor with which a 
relationship to flight was established. Flight was recorded 
13 times from June through September 1965, each time one 
day after rainfall was recorded.
Earwig populations were significantly higher in 
suburban yards which had received an application of 
heptachlor than in yards which remained untreated. Likewise, 
heptachlor-treated field plots covering 2800 square feet 
developed higher populations of earwigs than either mirex- 
treated or untreated field plots of equal size. Increased 
numbers of striped earwigs were found only in yard and 
field plots where populations of imported fire ants, 
Solenopsis saevissima richteri Forel had been eliminated 
or were present in small numbers.
Imported fire ants in untreated field plots were
found feeding on unattended eggs of L. riparia when eggs
«
were exposed overnight in 0.5 dram vials. Thief ants,
Solenopsis molesta (Say), were found feeding on earwig eggs 
infrequently. Within heptachlor-treated plots striped 
earwigs preyed readily upon eggs of their own species.
Heptachlor-treated field plots isolated from suburban 
houses by 100 feet or more had significantly fewer earwigs 
than did suburban yards which were treated with heptachlor. 
Peak populations of earwigs in field and yard plots averaged 
6 and 60 per trap, respectively.
xii
INTRODUCTION
With the expansion of cities and subsequent suburban 
development many pest control problems have developed to 
plague the homeowner. With the innovation of slab-type 
construction, insect species which were rarely seen in homes 
when houses were elevated on piers have now developed into 
pests of major importance. One of these previous occasional 
invaders is the striped earwig, Labidura riparia (Pallas).
It is not a recently introduced species, but has become a 
pest of economic importance within the last 10 to 15 years. 
Because of its unsightly appearance and the release of a 
pungent odor when disturbed or crushed the homeowner has 
become concerned and consequently turned to the pest control 
operator for assistance in preventing its entrance into the 
home.
Scudder in 1876 included Labidura riparia in a 
synoptical key for determining North American Orthopteraus 
insects. Hebard (1917) recorded L. riparia in common 
occurrence in Florida, southern Georgia, along the Atlantic 
Coast as far north as Raleigh, North Carolina, while its 
westward limits reached Ocean Springs, Mississippi, New
1
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Orleans, Louisiana and Galveston, Texas. It has since been 
reported by Armitage (1952) invading homes in Calexico, 
California, and more recently by Nutting (1960) as having 
become firmly established in Arizona. Its occurrence 
throughout Central and South America and the Caribbean has 
been confirmed by Rehn (1916) in Bolivia, Hebard (1917) in 
Panama, Hebard (1917) in Vera Cruz, Mexico, Rehn (1918) in 
Brazil, Menozzi (1931) in the Dominican Republic, Ribeira 
(1931) in Rio de Janeiro, Brazil, Moreira (1932) in 
Paulista, Brazil, and Rehn (1933) in Chile. Rehn (1933) 
also noted that a male earwig from Valparaiso Province 
could not be separated from a male from Valencia, Spain.
The Chilean female earwigs aside from their average darker 
coloration are similarly identical. He concluded that it 
was quite probable that the original source of the Chilean 
riparia was Spain. Although it also occurs throughout 
Europe, Asia and northern Africa, it has become a pest for 
which published recommendations for control have been made 
available only in the United States.
The striped earwig is a general predator and 
scavenger by nature. The first generation appears in the 
field in Louisiana during late March or early April, with 
subsequent increase by succeeding generations to bothersome
3
proportions in late summer and fall. The reasons for their 
mass invasion of homes is yet undetermined, however, their 
search for food and/or water, and their movement in response 
to heat or light source have all been suggested.
Because of its relatively recent ascent to an insect 
of pest status, few published data on the striped earwig are 
available. Research was therefore oriented toward several 
areas, with emphasis placed on ecology and control.
The following 4 areas of investigation were undertaken 
in an effort to produce efficient, economical control measures 
and to reveal something of the factors responsible for the 
increase in populations of this species:
(1) Distribution and control in yards surrounding 
suburban houses.
(2) Influence of weather factors on flight.
(3) Influence of local application of 10 per cent 
granular heptachlor for fire ant control on the population 
buildup of L. riparia.
(4) Predation on eggs of L. riparia when exposed 
overnight under field conditions.
SECTION I
DISTRIBUTION AND CONTROL OP L. RIPARIA 
IN SUBURBAN YARDS
Literature Review
Workman (1963) reported on preliminary laboratory 
evaluations of several insecticides for control of L. 
riparia. Quart-size widemouth jars containing 100 milliliters 
of moist sand were used as testing chambers. Insecticides 
were applied to the sand surface at the rate of approximately 
100 gallons of the formulation per acre with a DeVilbiss 
hand atomizer. Treatments were replicated 8 times with 3 
earwigs added per jar 4 hours after treatment.
L. riparia was not controlled with the following
chlorinated hydrocarbon insecticides: Endrin, aldrin,
(§)Thiodan , dieldrin, toxaphene and chlordane. Effective 
insecticides were ranked in the following order starting 
with the most effective as indicated by time lapsed before 
total kill resulted: Dibror^ diazinon and parathion,
American Cyanamid 18133, and dimethoate.
During preliminary laboratory evaluation, Spink, 
et al. (1963) likewise showed several chlorinated hydro-
4
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carbon insecticides to be ineffective against.L. riparia. 
Carbaryl in a wettable powder formulation and diazinon,
Baygon and fenthion in 2, 5 and 5 per cent granules, 
respectively, were found effective under similar conditions. 
When diazinon, carbaryl and fenthion were applied under 
field conditions as whole yard treatments, houses remained 
free of earwigs for 3 to 5 weeks. Baygon% when applied 
under similar conditions, significantly reduced field 
populations, but did not prevent earwigs from entering 
houses.
Insecticide Evaluation Studies— 1965
Materials and Methods
Studies by Spink, et al. (1963) showed that
applications of carbaryl, diazinon and fenthion to the entire
yard significantly reduced populations of the striped earwig
and prevented their entrance into houses for 3 to 5 weeks.
With this knowledge, the most promising materials were
tested by applying them in bands 10 feet wide around houses. 
(ftBaygorr^ was evaluated again at increased rates because of 
its excellent performance under laboratory conditions.
Dursban^, a phosphate insecticide supposedly having a wide 
spectrum of biological activity to arthropods and recommended
6
for turf pests, was included in these tests.
Band applications, if effective, while reducing the 
amount of insecticide applied and the application time, 
would also lower the cost to the applicator.
Test areas were selected as had been done in previous 
years, namely using yards of volunteer homeowners who had 
experienced past histories of earwigs invading houses during 
the fall months. Homeowners chosen were asked not to apply 
any agricultural chemicals to lawns during the period in 
which tests were conducted.
Pre-treatment sampling was initiated on the first 
of September and continued weekly until the week of the 
twenty-ninth, at which time pitfall trap counts reached a 
high for the month. More frequent complaints by homeowners 
were also registered during this week.
Applications of insecticides were applied in 10-foot 
bands completely encircling houses on November 8. In 
confined spaces near houses where fences limited available 
treatment area, bands of insecticide were reduced to 8 or 
9 feet. Three untreated yards were used as checks.
A completely randomized design with 6 treatments 
and 3 replications was used.
The insecticides used in this study were as follows 
diazinon - 0, 0 - diethyl) - (2-isopropyl - 6 methyl - 4 - 
pyrimidinyl) phosphorothioate; fenthion - 0, 0 - dimethyl 
0 - (3 methyl - 4 - methylmercaptophenyl) phosphorothioate; 
carbaryl - 1 - naphthyl methyl-carbamate; Dursbair* - 0, 0 - 
diethyl 0 - (3,5,6 - trichloro - 2 - pyridyl) phosphoro- 
thioate; Baygon - o - isopropoxyphenyl methylcarbamate.
Insecticides, formulations, rates, methods of 
application and settings of insecticide applicator are 
indicated in Table I. The 50-gallon sprayer used to apply 
the carbaryl wettable powder was equipped with a solid cone 
nozzle and at 200 p.s.i. covered a swath approximately 
2 feet in diameter.
Sampling Methods
Earwig populations were sampled with pitfall traps 
consisting of pint Mason jars baited with Gaines Meal dog 
food to which the earwigs were attracted. A hole was dug 
to the approximate depth and diameter of the pint Mason jar 
so that the top of the jar was level with the soil surface 
to facilitate entrance by earwigs. Because earwigs climb 
with the aid of tarsal claws, they were unable to scale the 
glass walls of the jar once inside. The use of baits in
Table I. Insecticides, formulations, rates, methods of application and 
settings of insecticide applicator used in 1965 striped 
earwig control studies.
Treatments Pounds Active Applicator Applicator Settinq
Baygon (596 6) 10 per acre Sears Fertilizer Spreader 3
Dursban (0.196 G) 1 per acre Sears Fertilizer Spreader 4
Fenthion (596 G) 5 per acre Sears Fertilizer Spreader 2
Diazinon (296 G) 5 per acre Sears Fertilizer Spreader 4
Carbaryl (8596 W. P.) 1 per 5000 
sq. ft. in 
150 gals.
John Bean 50 gal. sprayer 200 p.s.i.
Check ------- ---- . . . .
o
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trapping proved more effective than either alcohol filled or 
empty pint Nason jars. Jars were capped with rubber seal 
covers between trappings to prevent them from being filled 
with rainwater or debris.
Jars were opened and baited in the afternoon between 
2 and 6 p. m., allowed to remain open overnight, counts 
being taken of earwigs collected starting at 8 a. m. the 
following morning. Earwigs were released alive to prevent 
reducing total population density. Fourteen samples were 
taken per replication for 4 weeks after treatments were 
applied. Pitfall traps encircled the house at approximately 
4 feet from the foundation. Four jars were arranged at the 
front and back of the house and 3 on each side, all 
approximately equidistant from one another where possible.
Homeowners were questioned weekly about the 
occurrence of earwigs within the home during the 4 weeks the 
treatments were evaluated. No actual numbers were recorded, 
rather only the presence or absence of earwigs.
Results and Discussion
Graphic representation of responses by L. riparia 
to field applications of Baygoil^, Dursbai^ fenthion, 
diazinon and carbaryl are indicated in Figure 1. Weekly
Figure 1. Weekly averages of striped earwigs, Labidura 
riparia, collected in baited pitfall traps 
during evaluation of insecticides applied in 
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Table II. Weekly totals* of striped earwigs, Labidura 
riparia, collected in baited pitfall traps 
during evaluation of insecticides applied in 






9/29 10/14 10/21 10/29 11/3
Carbaryl 748 8 5 34 51
Diazinon 1176 29 7 18 110
Fenthion 1878 61 69 21 183
Dursban® 2050 72 106 14 208
_ ®  Baygon
•
2425 208 65 94 407
Check 2069 871 325 128 874
aTotals are based on collections from 42 traps.
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trapping totals are recorded in Table II. At the first post- 
treatment reading, significant reductions from pre-treatment 
counts were evident for all earwig populations receiving 
insecticide treatments. However, when data were statistically 
analyzed for all trapping dates no significant differences 
between treatments and check were indicated at the 5 per cent 
level of probability. Statistical analysis of the results 
are shown in Table X.
Because of the close correlation between observed 
presence of earwigs in homes and numbers collected in 
pitfall traps, information supplied by homeowners was used 
to supplement trap collection data and aided materially in 
evaluating insecticide effectiveness.
An immediate reduction in earwigs entering homes 
was noted following treatments with carbaryl and diazinon. 
Populations of earwigs in both these treatments were 
sufficiently reduced to prevent earwigs from entering homes 
for 3 to 4 weeks. Post-treatment counts from diazinon and 
carbaryl-treated yards were likewise consistently lower than 
other treatments for 3 out of 4 post-treatment trapping 
dates. Earwigs in both these treatments were reduced to 
and remained below an average of 1 earwig per sample for 
3 weeks after treatment. When averages in the carbaryl-
13
treated plots Increased to 1.2 earwigs per trap at the fourth 
post-treatment reading, earwigs were found entering houses.
The population level at which earwigs were prevented from 
entering houses was therefore apparently extremely low and 
quite critical.
Populations of earwigs in yards treated with Baygoir-% 
DursbarP^ and fenthion, although significantly reduced from 
pre-treatment populations, did not result in noticeable 
reductions in the number of earwigs entering homes, as 
reported by homeowners. Earwig populations remained 
comparatively low for 3 weeks in all yards receiving 
chemical treatments.
Because treatments were evaluated during the fall 
months, the activity of the earwigs was directly dependent 
upon temperature. Therefore, temperature combined with 
treatment effect, directly determined the number of earwigs 
collected. This relationship is indicated in Figure 1.
Above the weekly trapping averages in Figure 1 are recorded 
the low temperature for the night of trapping. Trap 
averages for check plots were greatly reduced when temperatures 
dropped from 68°F. to 60°F. with two-thirds more earwigs
4
being collected at 68°F. than at 60°F. Falling temperatures 
to 50°F. occurred the night the third week post-treatment
14
collections were taken. Pitfall traps In check plots in 
this date averaged approximately 3 earwigs per sample. This 
unusually low reading was at least partially responsible for 
the over-all non-significant difference between treatments 
and check. A breakdown in treatment effect was not detected 
until the 4-week reading at which time trap collections in 
all treatments increased as earwigs responded to temperatures 
in the 60's.
Based on 1965 earwig control studies 2% diazinon 
granules at 5 pounds per acre and Q5% carbaryl wettable 
powder at 1 pound per 5000 square feet were recommended for 
control of striped earwigs in suburban yards for from 3 to 4 
weeks.
Insecticide Evaluation Studies— 1966 
Materials and Methods
Based on results obtained during the fall of 1965, 
further evaluation of the most promising insecticides was 
undertaken during the fall of 1966. Because of isolated 
reports by pest control operators claiming acceptable control 
with applications of 1-foot bands, tests using insecticides 
recommended from 1965 studies were extended to check this 
possibility.
15
Tests were again conducted with the cooperation of 
homeowners who volunteered their yards as testing sites 
with the understanding that insecticides would be applied 
in an attempt to control earwig populations.
Pre-treatment counts were taken weekly throughout 
September and into the week of October 8 on which date 
samples indicated the largest population density of the 
year. This again was the time at which complaints by 
homeowners became more numerous.
Two per cent diazinon granules at 5 and 10 pounds 
per acre and 85% carbaryl wettable powder at 1 and 5 pounds 
per 5000 square feet were applied to the front# back and 
one side of the house on November 13, leaving the other 
side of the house untreated to serve as a check.
A 1-gallon shaker can containing numerous 1/16-inch 
perforations in the bottom was used to apply diazinon 
granules evenly over the treated area. A 3-gallon knapsack 
type sprayer was used to apply the wettable powder formu­
lation.
A completely randomized design with 5 treatments 
and 3 replications was used.
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homeowners who volunteered their yards as testing sites 
with the understanding that insecticides would be applied 
in an attempt to control earwig populations.
Pre-treatment counts were taken weekly throughout 
September and into the week of October 8 on which date 
samples indicated the largest population density of the 
year. This again was the time at which complaints by 
homeowners became more numerous.
Two per cent diazinon granules at 5 and 10 pounds 
per acre and 85% wettable powder at 1 and 5 pounds per 
5000 square feet were applied to the front, back and one 
side of the house on November 13, leaving the other side 
of the house untreated to serve as a check.
A 1-gallon shaker can containing numerous 1/16-inch 
perforations in the bottom was used to apply diazinon 
granules evenly over the treated area. A 3-gallon knapsack 
type sprayer was used to apply the wettable powder formu­
lation .
A completely randomized design with 5 treatments 
and 3 replications was used.
PLEASE NOTE:






Earwig populations were sampled weekly for 4 weeks 
after treatments were applied with pitfall traps containing 
Gaines Meal dog food. As described for trapping methods of 
1965, pitfall traps were baited in the afternoon, remained 
open overnight, counts of trapped earwigs being taken the 
following morning. Earwigs were released alive after their 
numbers were recorded.
Eight weekly samples per replication were taken, 
yielding a total of 24 samples per treatment. Readings were 
continued for 4 weeks after treatments were applied.
Pitfall traps were arranged at the front and rear of the 
house, 4 per side, as close as possible to the foundation 
of the house within the 1-foot treated area.
Two samples per house were taken on the untreated 
side. Such samples from 4 houses served as the corresponding 
check for each treatment.
Results and Discussion
Responses of L. riparia to 1-foot band applications 
of diazinon and carbaryl are graphically indicated in 
Figure 2. Weekly trapping totals are recorded in Table III.
Figure 2. Weekly averages of striped earwigs, Labidura 
riparia, collected in baited pitfall traps 
during evaluation of insecticides applied in 
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Table III. Weekly totals® of striped earwigs, Labidura 
riparia, collected in baited pitfall traps 
during evaluation of insecticides applied in 





Insecticides 10/11 10/22 10/29 11/4 H /1
Carbaryl 1 lb./5000 
sg. ft. 780 166 126 _ _ 275
Carbaryl 5 lbs./5000 
sg. ft. 780 24 20 — 137
Diazinon 5 lbs./acre 728 68 46 — 262
Diazinon 10 lbs./acre 624 28 35 — 192
Check 696 195 101 — 324
aTotals are based on collections from 24 traps.
$
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The difficulty of trapping earwigs during reduced 
temperatures of the fall months was once again experienced 
during the 1966 studies. Temperatures, subnormal for 
maximum insect activity, occurred throughout the study and 
with the exception of comparatively high pre-treatment 
counts, earwig collection averages in all treatments were
extremely low. Counts from check traps were effectively
*
reduced by temperature and were comparable throughout the
study to collections taken in treated plots.
Low temperatures for the night are recorded in
Figure 3 above the corresponding weekly averages of trapped
earwigs. Trap averages for all treatments and check were
collectively reduced proportional to minimum night-time
temperatures and as a result, no significant differences
were indicated at the 5 per cent level of probability.
Statistical analysis of results are shown in Table XI.
Rates of carbaryl and diazinon were increased for
these studies over recommended rates in hope that higher
concentrations, in addition to rendering effective kill,
would also retard earwig movement by repellent action.
Earwig populations in yards treated with 1-foot
*
bands of diazinon at 10 pounds per acre and carbaryl at 
5 pounds per 5000 square feet experienced the largest
reduction as indicated by trapping records. A noticeable 
reduction in number of earwigs entering houses was disclosed 
by homeowners as a result of these 2 treatments being 
applied; however, earwigs were not prevented from entering 
houses by any of the 4 insecticide treatments.
When compared with check populations, earwigs in 
yards treated with carbaryl at the recommended rate of 1 
pound per 5000 square feet were reduced, apparently as a 
result of temperature alone. This was further indicated 
when the second post-treatment reading revealed higher 
earwig populations in the low rate carbary1-treated plots 
than in the check plots. No trapping was done the third 
week because of sub-freezing temperatures. Populations of 
earwigs the fourth week registered significant increases 
in all treatments indicating insecticide breakdown and 
earwig response to favorable temperatures.
Earwig Distribution In Suburban Yards 
Materials and Methods
In conjunction with control studies, earwig 
populations were sampled with baited pitfall traps at varying 
distances from houses to determine any differences in 
population density within yards. Yards selected for this
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study had received previous applications of chlorinated 
hydrocarbon insecticides for control of imported fire ants.
Pitfall traps were positioned at 1, 10, 20 and 30 
feet from houses. A completely randomized design with 4 
treatments (1, 10, 20 and 30 feet) and 4 replications was 
used. Weekly readings of 8 samples were taken at each 
distance from overnight trapping. Studies were conducted 
in September and October of 1965.
Results and Discussion
Because of the striped earwig's known attraction to 
light, their density within suburban yards was suspected of 
being higher in areas immediately surrounding homes where 
abundant light sources were available. Weekly trapping 
totals indicated in Table IV revealed no significant 
differences between density of earwig populations at 
distances up to 30 feet from houses. Statistical analysis 
of results are shown in Table XII.
No appreciable differences were found between total 
numbers of earwigs collected at the 4 indicated distances 
for the first 3 trapping dates. Movement by earwigs toward 
houses was indicated on October 7 when traps nearest houses 
yielded twice as many earwigs as traps at other locations.
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Table IV. Weekly totals® of striped earwigs, Labidura riparia, 
collected in baited pitfall traps at 1, 10, 20 and 
30 feet from suburban houses in Baton Rouge, 
Louisiana, 1965.
Distance 
from Houses 9/18 9/21 9/30 10/7 10/ 11_ 10/21 10/29
1 foot 418 208 369 281 253 61 55
10 feet 369 376 311 118 128 59 9
20 feet 406 309 269 136 153 83 14
30 feet 327 419 379 125 220 56 17
aTotals are based on collections from 8 traps.
On October 11, numbers of earwigs collected 1 foot from the 
foundations of houses were again higher than at other distances; 
however, on October 21, no differences were noted between 
trapping distances. At the last trapping date, October 29, 
earwig collections near houses were again higher than at 
other distances, this time indicating a 3-fold difference in 
population densities. Trap collection totals for the last 
3 weeks of the study were greatly reduced from earlier totals, 
presumably because of the lowered nightly temperatures that 
occurred during this period.
Additional trapping was done on the Louisiana State 
University Hill Farm as a supplementary study to determine 
the relative distribution of earwigs in an area isolated 
from abundant light sources. Baited pitfall traps were 
positioned at random over the farm within sugar cane, soybean 
and corn plots. In addition, 2 traps were placed 4 feet 
from the base of a stationary insect light trap located on 
the farm. Striped earwigs were collected only in traps 
located near the base of the light trap.
A similar relationship was indicated under Section III 
where the effects of heptachlor treatments on earwig 
population buildup were evaluated. Average numbers of 
earwigs collected in suburban yards which had been treated
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with heptachlor were 10 times greater at highest infestation 
levels than in heptachlor-treated field plots which were at 
least 100 feet from the nearest house. Earwigs apparently 
congregate and increase their numbers predominantly in areas 
where lights and night-flying insects are present.
SECTION II
FLIGHT STUDIES ON L. RIPARIA CONDUCTED 
AROUND MERCURY VAPOR LIGHTS
Review of Literature
Weidner (1914) while studying the habitat of L. 
riparia in Germany found it confined to seashores, river 
banks and sand dunes that lay over marshy land. This limited 
distribution was attributed to the inability of this insect 
to fly.
One female L. riparia was observed by Nutting (1959) 
running about, probably scavenging, on a broad we 11-lighted 
expanse of concrete in Dayton, Texas, in September of that 
year. He apparently did not witness the flight of this 
insect into this area.
Schlinger, et al_. (1959) conducted studies and
reported on rearing, burrow construction, mating, oviposition,
longevity, feeding habits and flight of L. riparia. It
was noted that the wings were flimsy and somewhat weakly
formed indicating that L. riparia like some other species
of earwigs was unable to fly. Laboratory specimens were
«
never witnessed in attempted flight.
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Reporting on the functional significance of the 
dorsal metathoracic spines of L. riparia, Hardas (1960) 
stated that "this earwig is entirely incapable of flight."
The power of flight appeared to him to be totally lost 
although both the wings were well developed. The wing 
muscles, however, were degenerate.
Arora, pt al. (1961) reported that L. riparia had 
never been seen in voluntary flight or even with its wings 
spread. Attempts to make this insect use its wings by 
lifting the elytra away from the body were unsuccessful.
They reported that the wings were small, weak and thinly 
membranous lying beneath the elytra in a folded condition.
The auxiliary sclerites were weakly developed, presumably 
due to the loss of flight.
While reporting on collection data from a standard 
Pennsylvania Insect Light Trap located at Archbold Biological 
Station, Florida, Frost (1963) listed L. riparia among 
insects collected. Twenty-seven specimens were taken during 
the winters of 1959 and 1960. Twenty-two of these specimens 
came during November. Frost was apparently unaware that 
previous workers considered L. riparia to be incapable of 
flight.
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Again in 1964 Frost reported collections of L. riparia 
at the Archbold Biological Station, Highland County, Florida, 
in a light trap. Collections were made during the months of 
November, December, January, February and March. Numbers 
collected were indicated only as somewhat common (S.C.) 
which represented from 10 to 25 specimens according to 
Frost's numerical breakdown.
Kirst (1963) reported flight of L. riparia over an 
asphalt expanse around mercury vapor lamps. Flight was 
witnessed only at night. Using a portable black light 
insect trap 2 earwigs were trapped approximately 150 feet 
from the nearest mercury vapor lamp source.
Very few sightings of the European earwig, Forficula 
auricularia, in flight have been reported. Oddly enough, 
flights recorded of this nocturnal insect have occurred on 
bright warm sunshine days. From observations by Cramb 
et al. (1941) it seemed necessary for the earwig to take 
off from an elevated object. Most flights have been witnessed 
in July and hence have probably been made by recently 
maturing earwigs.
Materials and Methods
Due primarily to the importance of flight in the
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dissemination of a species and the complete lack of knowledge 
about the flight of Labidura riparia, a study was undertaken 
to collect information relative to this phenomenon. Among 
factors under consideration were time and frequency of flight 
and conditions conducive to flight.
Trapping Site
Soil filled plots beneath light standards at the 
Bon March^ Shopping Center parking lot in Baton Rouge were 
chosen as sites for flight studies of L. riparia. Ob­
servations in previous years had shown these areas ideally 
suited to the abundant establishment of populations of the 
striped earwig. Mixed grasses furnished adequate cover 
for maintaining soil moisture and flying insects falling from 
the lights furnished adequate food for all developing instars 
of earwigs.
Each 9* by 9' plot was bordered by a concrete curb 
extending 6 inches above the surrounding asphalt covered 
parking lot. The light standards which are an estimated 
30 feet tall each support 4 one-thousand watt mercury 
vapor lamps. These lamps are not directed straight out but 
rather are tilted down at about a 60 degree angle.
Trapping Methods
Contact traps of hardware cloth covered with 
Stickenr^, (active ingredients: 97 per cent polymerized
butene, isobutene and butane; inert ingredients: 3 per
cent; Michel and Pelton Co., Oakland, California) an 
adhesive commonly used in entomological research, was 
selected to trap earwigs in flight.
Initial nightly observations were made relative 
to flight while traps were being constructed.
Traps were designed to yield maximum surface area 
for trapping efficiency, and yet be small enough to be 
packed away in boxes for transport to and from test sites 
between trappings. The larger upright surface of the 
traps were constructed of 1/4-inch mesh hardware cloth. 
Individual traps were 11 inches wide by 16 inches long.
To the bottom, attached perpendicular to the upright surface, 
was a 1/8-inch hardware cloth plate, 11 inches long by 6 
inches wide. This stage extended 3 inches on each side of, 
and at right angles to, the vertical 1/4-inch hardware cloth 
surface. This extension acted as a "catch plate" for any 
earwigs which were able to pull free from the vertical 
screen and would have otherwise fallen to the ground.
Plates 1 and 2 show the previously described traps.
Plate 1. Front view of hardware cloth trap used in striped 
earwig flight studies.

Plate 2. Lateral view of hardware cloth trap used in 
striped earwig flight studies.
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The entire surfaces of both the vertical and
<£)horizontal screens were coated with Stickem. Traps were
(£)burned clean and Stickenr^ reapplied whenever other species 
of insects collected in large enough numbers to affect 
trapping efficiency.
Traps were suspended from wooden cross supports 
mounted on 2 by 2-inch pine posts 8 feet high. Two foot 
cross supports were bolted to the center posts at 3, 5*3 and 
8 feet from the base. Cross supports were of 3/4 by 1*3- 
inch pine. Through each cross support was drilled 4 one- 
eighth-inch holes into which were inserted 4-inch lengths 
of wire, bent down and fashioned into hooks. Hooks on each 
cross support held 2 traps. Thus each center 8-foot post 
and associated cross supports accommodated 6 traps. The 
base of the 2 x 2-inch post was inserted within a 2 by 6- 
inch cast iron pipe which had been securely imbedded in the 
soil in a hole dug to the length of the pipe. This secured 
the posts and prevented them from being toppled by winds.
Three complete trapping apparatus, supporting 18 
individual Stickeni^ covered traps were used per site, as 
shown in Plate 3. This number was placed in each of 3 
plots, comprising a total of 54 traps.
Plate 3. Three complete trapping apparatus arranged in a 
soil filled plot at Bon Marche Shopping Center, 





Traps were positioned between 5 and 7 p. in., allowed
to remain overnight, counts of earwigs trapped being taken
the following morning. Traps were removed each morning
because they were unsightly and could possibly have resulted
in complaints to the management of the shopping center had
tR)someone accidently come in contact with the Stickem.^
Observations were made of earwigs in flight whenever 
possible. Trapping was done at least 3 nights a week and 
whenever possible on unscheduled nights.
A rain gauge was maintained on the roof of a building 
at Bon Marche/ Shopping Center during the entire period of 
trapping. Readings were made daily with the exception of 
some weekends at which times 2-day readings were recorded. 
Additional weather data including relative humidity and 
temperature were collected from reports prepared by the 
U. S. Weather Bureau at Ryan Airport. The relationship of 
flight to moon phase was also evaluated.
Results and Discussion
Earwigs were not found inhabiting soil filled plots 
at Bon Marche7 before May in 1965 and 1966. Earwigs were 
seemingly unable to endure the environmental stresses of 
winter in these isolated habitats.
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During 1965 the first observed flight at Bon Marche7 
occurred on Hay 24. Several adult earwigs were collected 
in baited pitfall traps the following night. Previous 
weekly attempts to trap earwigs during 1965 were unsuccessful. 
During 1966, the first flight at Bon Marche7 was witnessed 
on May 20. Again, soil filled plots had remained free of 
earwigs until this date.
When considering that first generation egg masses 
are normally deposited in the field during the latter part 
of March or early April, the initial flight of this species 
coincided almost perfectly with the anticipated time of 
maturity of the first generation. Developmental time from 
egg to adult requires an average of 53 days under laboratory 
conditions, according to Kirst (1963).
Earwig numbers increased progressively through the 
year after initial populations were established in plots 
during May.
Large numbers of earwigs were witnessed in flight 
in areas immediately surrounding mercury vapor light 
standards; however, relatively small numbers were collected 
on Sticker^ covered traps. Nightly observations on several 
occasions confirmed reduced flight activity in the immediate 
area of the traps. Limited light availability was the
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assumed reason. The area at the base of the light standards 
received a very limited amount of the total available light. 
Only infrequently were earwigs witnessed alighting directly 
within the test plots. Earwigs were observed flying over 
and landing predominately on the asphalt parking lot in 
areas which received the most concentrated light. Had it 
been possible to position traps a distance of 15 to 20 feet 
from the base of the light standard, trapping efficiency 
would probably have increased.
Upon landing, earwigs moved toward the base of the 
soil filled test site and away from the concentrated light 
source. Here they began feeding on dead and dying insects, 
and on occasion, mated with other newly arrived earwigs. 
Infrequently they landed, ran a short distance, spread the 
elytra and wings and again took flight.
Earwigs were trapped on 13 occasions from June 
through September. As indicated in Figure 3, a definite 
relationship was exhibited between the initiation of earwig 
flight and rainfall. Without exception, rain fell the day 
previous to nights on which earwigs were trapped. On only 
2 occasions, July 6 and August 29, were flight and rainfall 
recorded on the same day. These were atypical responses as 
was the trapping of 8 earwigs 2 days after rainfall was
Figure 3. Recorded inches of rainfall and numbers of striped earwigs, 
Labidura riparia, collected on StickeiA=9 covered hardware 
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recorded on August 18. Flight on August 20 appeared to be 
a delayed effect of the unusually heavy 3.37-inches of 
rainfall on the eighteenth.
Earwigs were collected at all 3 trapping levels 
yielding no selective height to be used for future studies.
No threshold in amount of rainfall necessary to 
stimulate flight was established. The least amount of 
rainfall recorded, after which flight was observed, occurred 
on July 20 when .09 inches fell.
Once the stimulus-response pattern for flight was 
determined, the author was able to anticipate earwig flight 
and subsequently was present to observe when it occurred. 
Flight was observed from approximately 7:30 to 10:00 p. m. 
at the Bon Marche' site. No flight was witnessed from 
approximately 10:00 to 11:00 p. m., at which time mercury 
vapor lamps were turned off.
During the month of September 1965, maintenance 
crews, while cutting grass, removed the top inch or so of 
soil from the plots. Because of the absence of grass, what 
little rain occurred during the month was not conserved by 
the soil. The inability of the soil to retain moisture 
resulted in a dried and cracked soil surface and a subsequent 
decline in the previously abundant earwig population. No
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earwigs were trapped during September and very few were
witnessed in flight.
Plots were continually cleared of grasses during
the summer months of 19667 thus preventing earwig populations
(g)from reaching an adequate level for sampling by Stickem^ 
traps.
Initiation of flight by L. riparia did not appear 
to be influenced by temperature, relative humidity or phase 
of the moon.
SECTION III
EFFECTS OF HEPTACHLOR AND MIREX TREATMENTS 
ON POPULATIONS OF LABIDURA RIPARIA
Review of Literature
Rhoades (1962) collected quantative data on effects 
of the imported fire ant eradication program on other forms 
of wildlife, including game species, species of arthropods 
exclusive of the one being eradicated and on annelids. 
Heptachlor at l*j pounds technical per acre was applied to 
plots of 1280 acres. He compared results from treated plots 
with data from 2 other plots of the same size, one previously 
infested with fire ants and treated, the other uninfested 
and untreated. He concluded that fire ants apparently had 
very little effect on other forms of wildlife, including 
other insects. Populations of the European earwig, F. 
auricularia, although greatly reduced by heptachlor treatments 
for approximately 11 months, returned to 90 per cent of 
normal 1 year after treatment. No significant differences 
were noted between populations of European earwigs in 
untreated, infested plots and untreated, uninfested plots 
during the period in which the tests were conducted.
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Increased populations of the bluegrass webworm,
Crambus teterrellus (Zincken), were noted by Pass (1965) in 
Kentucky after fall treatments of lawns with aldrin, chlordane 
and dieldrin. He suggested a possible reduced predator 
population as the cause, though no such evidence was shown.
The previously reported insecticides are ineffective against 
sod webworm larvae when applied as summer sprays. No 
'“'Immediate buildup in sod webworm populations followed the 
use of these materials, but over an extended period, 
differences were noted.
Materials and Methods
Based on observations made during the 1965 earwig 
control studies, tremendous differences in earwig populations 
were indicated among yards within a radius of 3 to 4 blocks. 
Yards which were known to have received at least 1 application 
of a chlorinated hydrocarbon insecticide for control of 
imported fire ants yielded higher populations of earwigs 
than did untreated yards. Additional evaluation was 
undertaken where known rates of insecticides were applied in 
an effort to simulate earwig population response under 
controlled conditions. Natural populations of the striped 
earwig in Louisiana are resistant to the chlorinated
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hydrocarbon insecticides and are not killed by them at rates 
recommended for field application.
Studies were conducted in suburban yard and field 
test plots. The population potential of the striped earwig 
in areas other them those in close proximity to dwellings 
was unknown.
Yard Plot Studies
Yard tests involved paired comparisons of heptachlor- 
treated and untreated plots separated by houses as indicated 
in Figure 4A. Treatments were replicated 5 times. With 
this design, the yard on 1 side of a house in each replication 
received an application of 10 per cent granular heptachlor 
at the recommended rate of 20 pounds per acre for control of 
imported fire ants. The opposite side of the house remained 
untreated and served as a check. Heptachlor treatments 
were applied on April 4 with a wheeled cyclone-type fertilizer 
spreader. Sampling for populations of earwigs and imported 
fire ants was initiated on June 7.
Field Plot Studies
Test sites for this study were selected as close as 
possible to residential areas, with preference placed on lots
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which were mowed regularly.
Treatments of heptachlor and mirex and a check were
replicated 6 times. Each individual treatment area was
40 by 70 feet. Plots were arranged in the following pre-
assigned order as indicated in Figure 4B: 1. mirex;
2. heptachlor; 3. check. Each plot was separated from the
other by 10 feet to minimize overlapping treatment effect.
The mirex-treated plots were intentionally separated from
the check so that the possibility of foraging ants from the
check returning mirex to their mounds would be reduced if
not prevented.
Mirex was included in this test because it is
relatively limited in its effects to ants and is recommended
for imported fire ant control. Removal of only the ants
would further decrease the number of potential factors
responsible for earwig population buildup.
Both mirex, a 0.025 per cent granular formulation,
and heptachlor, a 10 per cent granular formulation, were
applied with a wheeled cyclone-type fertilizer spreader at
rates of 12.5 and 20 pounds per acre, respectively. Mirex
and heptachlor treatments were applied on April 5. Additional
«
applications of mirex were applied on April 20 and May 12. 
Population sampling was initiated on July 8.
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Sampling Methods
Populations of earwigs and fire ants were sampled
weekly with pint sized pitfall traps baited with Gaines
Meal dog food as in control studies. In addition, however,
©the inside walls of the jars were dusted with pyrophyllite^ 
a talc-like substance which prevented the emergence of 
insects from the jar after they had entered. Jars were 
washed and dusted with pyrophyllitweekly after each 
trapping to insure maximum trapping efficiency.
This method of trapping was selected over alcohol- 
filled pitfall traps because in residential areas the placing 
of raised covers over the trap to prevent flooding during 
rainfall was unfeasible.
Pitfall traps were arranged equidistant from one 
another at approximately 4 feet from the houses in yard 
plots. Traps were positioned in a rectangular pattern 
around the center of the field plots. In both yard and 
field plots 4 samples were taken per replication as indicated 
in Figures 4A and B.
Figure 4. Diagrams of yards and field test plots indicating 
arrangement# size of field plots and relative 
position of pitfall traps. A. Yard Test Plot.
B. Field Test Plot.
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Results and Discussion 
Yard Plot Studies
Results of research on responses of striped earwig 
populations to local applications of heptachlor applied at 
the rate recommended for imported fire ant control are 
presented graphically in Figure 5. Weekly trapping totals 
are indicated in Table V. Statistical analysis by Student's 
T test (Table XIII) detected significant differences between 
earwig populations in heptachlor-treated and untreated plots 
at the 1 per cent level of probability.
During bi-weekly checks on the overwintering 
population, earwigs were trapped occasionally prior to the 
first indicated collection date. Numbers of earwigs collected 
prior to June 7, however, were extremely small and were not 
shown in Figure 5. Earwig populations in heptachlor-treated 
plots increased slightly but not significantly over 
populations in untreated plots during the 3 succeeding weeks. 
On July 8, noticeable increases to 5 earwigs per sample 
were recorded in treated plots. Progressive increases were 
recorded for the following 3 weeks culminating in an average 
of 29 earwigs per sample on July 29. Populations of earwigs 
in the check plots during the same period showed little
Figure 5. Weekly averages of striped earwigs, Labidura riparia, 
collected in baited pitfall traps from heptachlor- 

































Table V. Weekly totalsa of striped earwigs, Labidura 
riparia, collected in baited pitfall traps 
from heptachlor-treated and untreated suburban 
yard plots in Baton Rouge, Louisiana, 1966.
Treatments 6/7 6/14 6/22 6/30 7/1 7/8 7/15 7/20 7/29
Heptachlor 6 15 23 38 37 102 421 543 582
Check 0 3 3 5 9 14 20 29 5
8/8 8/17 8/22 9/2 9/9 9/15 9/22 9/29
Heptachlor 291 616 473 1181 1145 1102 309 1004
Check 63 48 173 226 298 283 136 253
&Totals are based on collections from 20 traps.
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trend toward increased numbers.
Two days of consecutive rainfall prior to trapping 
on August 8 presumably resulted in the marked decrease in 
earwig activity noted by trapping averages of less than 15. 
This reduced activity in the treated plots was not experienced 
within the check plots. Instead, a definite increase was 
recorded. A similar reversed response occurred on August 25 
when reduced trap catches in treated plots, attributable to 
unseasonable night-time temperatures of 64°P., were not 
realized in check plots. Populations of imported fire ants 
on these dates were slightly lowered from normal trapping 
averages (Figure 6) presumably from like response to rainfall 
and temperature. Imported fire ants at reduced density 
within untreated plots during these dates, could possibly 
have afforded the earwigs present an opportunity for more 
extensive foraging and thus, a greater opportunity to contact 
pitfall traps.
An average of 59 earwigs per sample on September 2 
was a recorded high for the season in heptachlor-treated 
plots. This indicated population peak was in agreement 
with results of seasonal studies conducted by Kirst (1963).
The earwig population curve within check plots followed a 
developmental pattern similar to that in heptachlor-treated
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plots, but with much smaller earwig collection averages. 
Populations in untreated plots peaked on September 9, which 
was within a week of maximum trap collections in the treated 
plots.
Increasing earwig populations within heptachlor- 
treated yards resulted in more frequent complaints by home­
owners that earwigs were invading houses. Several requests 
for control measures by homeowners were made to the author.
On September 22, earwigs in both treated and 
untreated plots underwent a typical reduced activity response 
to night-time temperatures of 57°F., as indicated in 
Figure 5.
Weekly pitfall trap averages of imported fire ants 
collected during the study are graphically presented in 
Figure 6, with the weekly totals presented in Table VI.
A relationship was indicated between average numbers 
of imported fire ants and striped earwigs. A correlation 
coefficient could not be obtained, however, because of zero 
trapping values for fire ants on 11 out of 17 trapping dates. 
Populations of imported fire ants, nevertheless, appeared to 
be detrimental to the buildup of striped earwig populations 
within suburban yards.
Figure 6 Weekly averages of imported fire ants, Solenopsis saevissima richteri, 
collected in baited pitfall traps from heptachlor-treated and untreated 
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Table VI. Weekly totals® of imported fire ants,
Solenopsis saevissima richteri, collected 
in baited pitfall traps from heptachlor- 
treated and untreated suburban yard plots 
in Baton Rouge, Louisiana, 1966.
Treatments 6/7 6/14 6/22 6/30 7/1 7/8 7/15 7/20 7/29
Heptachlor 0 0 0 0 3 2 0 0 0
Check 649 384 347 449 302 589 390 528 794
8/8 8/17 8/25 9/2 9/9 9/15 9/22 9/29
Heptachlor 0 4 62 0 31 104 0 0
Check 334 506 378 670 572 435 471 532
aTotals are based on collections from 20 traps.
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Preliminary counts taken 1 week after heptachlor 
treatments were applied to yards revealed that imported fire 
ants had apparently been eliminated from the test sites.
These results were in agreement with work by Lofgren et al. 
(1964) who showed that heptachlor had a definite retarding 
effect on the feeding activity of ants. He observed that 
within a few hours of insecticide application there was a 
marked absence of foraging worker ants. Apparently the 
microclimate of the ants becomes contaminated very rapidly 
by vapors which repel them. An avoidance reaction by 
imported fire ants in heptachlor-treated plots was definitely 
shown as opposed to a mere cessation of feeding or other 
normal activity.
Field Plot Studies
Resulting responses by earwig populations in 
heptachlor-treated, mirex-treated and untreated field 
plots are graphically illustrated from weekly records in 
Figure 7. Weekly totals of earwigs trapped in these plots 
are indicated in Table VII.
Population responses within field test plots closely
4
paralleled that of earwigs in yard test plots. Earwig 
populations within heptachlor-treated plots increased early
Figure 7. Weekly averages of striped earwigs, Labidura riparia, 
collected in baited pitfall traps from heptachlor and 
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Table VII. Weekly totals* of striped earwigs, Labidura 
riparia, collected in baited pitfall traps 
from heptachlor and mirex-treated and untreated 
field plots in Baton Rouge, Louisiana, 1966.
Treatments 7/8 7/15 7/20 7/29 8/8 8/17 8/25
Mirex 0 0 2 2 0 2 1
Heptachlor 0 3 4 19 13 70 53
Check 0 0 0 0 2 0 0
9/2 9/9 9/15 9/22 9/29 10/7
Mirex 16 15 7 2 6 11
Heptachlor 112 69 146 47 54 88
Check 5 2 5 2 2 6
aTotals are based on collections from 24 traps.
in the tests, in marked contrast to the low, relatively 
stable populations within mirex-treated and untreated plots. 
The differences, however, never reached proportions attained 
by earwig populations within yard plots, as indicated in 
Figures 5 and 7. Populations of earwigs were consistently 
higher in the heptachlor-treated plots than in the mirex- 
treated and untreated plots throughout the study. Slight, 
non-significant differences between earwig infestation 
levels in mirex-treated and untreated plots were recorded. 
Because of comparatively small numbers of earwigs collected 
in all test sites, and the large variability between 
replications, no significant differences were indicated 
between treatments. Analysis of variance of results are 
shown in Table XIV.
Dates on which average earwig population decreases
were noted in heptachlor-treated plots, coincided with nights
of comparatively low temperatures and days of excessive
rainfall. In both Figures 5 and 7 apparent drops in average
earwig infestation levels occurred on the same date. This
offered further conclusive evidence of the environmental
influence on earwig activity.
*
Weekly trapping averages of imported fire ant 
populations are graphically recorded in Figure 8. Weekly
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trapping totals are included in Table VIII.
Again, as in yard treatments with heptachlor, 
populations of imported fire ants were virtually eliminated 
from field test sites. On only 2 dates, July 15 and 
August 8, were any fire ants collected. Fire ant populations 
were substantially reduced within mirex-treated plots, but 
were not eliminated. Weekly trapping averages indicated an 
approximate 25 ant per sample reduction in mirex-treated 
plots from untreated field plots. Areas immediately 
surrounding the 2800 square foot mirex-treated plots remained 
free of insecticide applications. Actively foraging fire 
ants from nearby untreated mounds remained free to forage 
within mirex-treated plots once residues were depleted.
The fire ant free heptachlor-treated plots were indicative 
of the effect of the highly persistent chlorinated hydro­
carbon insecticide residues.
The existence of extremely small earwig populations 
within mirex-treated plots was indicative of reasonably 
effective retardation of earwig population development by 
reduced numbers of imported fire ants.
Differences in populations of earwigs in yard and 
field plots indicated that striped earwigs demonstrated a 
selectivity for habitat. Peak populations of earwigs in
Figure 8 Weekly averages of imported fire ants, Solenopsis saevissima richteri, 
collected in baited pitfall traps from heptachlor and mirex-treated 
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Table VIII. Weekly totals® of imported fire ants,
Solenopsis saevissima richteri. collected 
in pitfall traps from heptachlor and 
mirex-treated and untreated field plots 
in Baton Rouge, Louisiana, 1966.
Treatments 7/8 7/15 7/20 7/29 8/8 8/17 _ 8/25
Mirex 417 313 138 571 41 249 259
Heptachlor 0 4 0 0 44 0 0
Check 1030 916 824 1300 1295 1080 1035
9/2 9/9 9/15 9/22 9/29 10/7
Mirex 487 361 165 268 365 130
Heptachlor 0 0 0 0 0 0
Check 1502 985 1005 810 1073 937
aTotals are based on collections from 24 traps.
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heptachlor-treated suburban yards and field test plots 
averaged 60 and 6 per trap, respectively.
Except for the absence of a house and associated 
lights under field test conditions, the 2 type test plots 
were superficially identical. It therefore appeared that 
lights and/or other insects attracted to lights around 
suburban houses offered the greatest attractancy to striped 
earwigs, while the adjoining lawns were most conducive to 
population development.
Observations from these studies were in direct 
agreement with Friauf (1953) who in an ecological study of 
the Dermaptera of Northern Florida recorded catches of L. 
riparia only from lawns. From the study he noted that 
lawns as a habitat present a variable composite of conditions 
which were extremely artificial. He therefore concluded 
that L. riparia existed under very artificial circumstances.
SECTION IV
PREDATION STUDIES ON EGGS OF L. RIPARIA 
Review of Literature
The predatory action of ants on various insects is 
frequently cited throughout entomological literature. 
References to predator-prey relationships between ants and 
earwigs are, however, practically non-existent. Eisner 
(1960) observed attempts of the European earwig, Forficula 
auricularia, to ward off attacks of predatory ants, 
Poqonomyrmex badius, under laboratory conditions. Earwigs 
were affixed to a rod and placed individually close to the 
entrance of a laboratory colony of the aforementioned ants. 
When intensity of attack by ants became too great to ward 
off with pinchers alone, a discharge by the earwig was 
produced. This resulted in a spontaneous dispersal of the 
entire swarm in which no attack was attempted. Eventually, 
within less than a minute, the earwig was again under 
assault and again released a discharge which caused the 
immediate dispersal of the ants. After several attempts by 
the ants, the earwig was eventually overrun and killed,
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presumably after all its secretion had been depleted.
Serious efforts devoted to learning more about the 
ecology and habits of the imported fire ant were not 
initiated until well after research in control had undergone 
thorough investigation. Tflie biological benefits offered by 
the imported fire ant have been almost totally ignored.
Green (1952) while conducting biology and control 
studies merely noted that the imported fire ant would
attack and eat many kinds of insects.
Solenopsis saevissima richteri was investigated by
Hays (1958) in Argentina. He reported that most Argentine
specialists consider this ant a beneficial insect because of
its insectivorous habits and therefore not a pest of economic
importance. Hays (1959) when studying the food habits of
the imported fire ant in the United States concluded, as had
Argentine specialists, that the primary dietary items in the
field were insects, both dead and alive. This was determined
by mound examination as well as examination of workers as
they foraged for food. There appeared to be no preference
between living and dead insects. Larval forms were preferred




Green (1967) likewise concluded that other insects 
and insect products were the chief food source of the 
imported fire ant. His conclusions were based on field 
observations of foraging ants and examinations of "kitchen 
middens" (refuse areas usually within soil depressions in 
the mound). Ants were observed attacking a live grasshopper 
and a 2-inch caterpillar. Examinations of "kitchen middens" 
revealed large numbers of parts of exoskeletons of insects, 
millipedes, pill bugs, snails, etc. The extent of the 
beneficial effect resulting from fire ant predation on 
insects was not known.
Materials and Methods
Studies were conducted to determine the amount of 
predation on earwig eggs exposed overnight in the field, 
unattended. Eggs were chosen for this study because we 
believed this stage was most susceptible to attack.
Eggs were removed from Petri dishes of laboratory- 
reared females and deposited with the aid of a camel's hair 
brush into 0.5 dram vials, the bottoms of which had been 
covered with moistened sand. The aperture of the vial 
closely approximated the opening of an earwig burrow when 
constructed under field conditions.
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Vials containing the eggs were exposed on 5 occasions 
in field test plots previously designated as heptachlor- 
treated, mirex-treated and check. These were the same plots 
used to study effects of mirex and heptachlor applications 
on earwig population buildup. Vials were placed in the plots 
starting at approximately 6 p. m., observed with a flashlight 
until 10 p. m., with the final readings of numbers of eggs 
removed taken the following morning.
Results and Discussion
Results of predation studies on earwig eggs exposed 
overnight in 0.5 dram vials are presented in Table IX.
Data presented appeared contradictory to anticipated results. 
Numbers of eggs removed from heptachlor-treated plots in 2 
instances exceeded the number of eggs removed from mirex- 
treated and untreated plots. In 2 additional tests, no 
significant differences were indicated. These unexpected 
results were explained when during the second exposure of 
egg groups, earwigs were witnessed feeding on the eggs 
within the heptachlor-treated plots. Observations on 
September 1, 6, 7, 13 and 20 confirmed the cannibalism by 
striped earwigs on eggs of their own species.
Table IX. Total numbers of Labidura riparia eggs removed from 0.5 dram vials during 
overnight exposure in heptachlor and mirex-treated and untreated plots in 
Baton Rouge, Louisiana, 1966.
9/1/66 9/6/66 9/7/66
100 eggs/plot-10 eggs/vial 80 eggs/plot-8 eggs/vial 80 eggs/plot-8 eggs/vial
Field Plots Field Plots Field Plots
Mirex Heptachlor Check Mirex Heptachlor Check Mirex Heptachlor Check
4 73 80 8 72 42 20 53 26
9/13/66 9/20/66
140 eggs/plot-10 eggs/vial 100 eggs/plot-10 eggs/vial
Field Plots Field Plots
Mirex Heptachlor Check Mirex Heptachlor Check
57 61 91 45 77 86
VI
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In the untreated and mirex-treated plots, earwig 
eggs were observed being removed from and/or eaten within 
the vial by 2 species of ants. The imported fire ant, 
Solenopsis saevissima richteri Forel, was the predominant 
species, while the thief ant, Solenopsis molesta (Say), was 
encountered infrequently feeding on eggs. Ants were found 
invading most vials by about 7:30 p. m. or shortly after 
dark. On very few occasions were the imported fire ants 
witnessed carrying eggs away from the vial. In most 
instances eggs were devoured within the vial, with frequent 
fighting between ants over the possession of an egg.
The thief ant, a much smaller species, was unable to 
remove eggs from the vial. Instead, they gathered in large 
numbers around the egg, and when brought into the laboratory, 
were observed with a binocular scope to cut holes through the 
chorion with the mandibles. Ants gathered rapidly, encircled 
the openings and collected the exuding contents of the egg in 
a fashion similar to that shown by feeding ants around sirup.
A marked comparative lack of feeding on eggs was 
noted within the mirex-treated plots on the first 3 dates 
that eggs were exposed. This was attributable to the reduced 
numbers of fire ants and earwigs within this plot. On May 13 
and 20, eggs were exposed in a different location. Predation
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within the mirex-treated plot was increased, due directly 
to the larger populations of ants present.
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CONCLUSIONS
1. Two per cent diazinon granules at 5 pounds per 
acre and 85 per cent carbary1 wettable powder at 1 pound 
per 5000 square feet when applied in 10-foot bands around 
suburban houses prevented earwigs from entering houses for
3 to 4 weeks. Baygon^ Dursbair^ and fenthion were ineffective 
when applied under the same conditions. Two per cent 
diazinon granules and 85 per cent carbaryl wettable powder 
when applied at increased rates of 5 pounds per 5000 square 
feet and 10 pounds per acre, respectively, in 1-foot bands 
around houses, reduced earwig numbers significantly but did 
not prevent their entering houses.
2. In suburban yards which received an application 
of granular heptachlor for fire ant control, no significant 
differences in striped earwig population density were 
indicated at distances from 1 to 30 feet from the foundations 
of houses.
3. Plight by L. riparia was directly related to
the occurrence of rainfall. Flight occurred each time a




4. Suburban yards which received recommended rates 
of 2 per cent heptachlor granules for control of imported 
fire ants, developed significantly higher populations of 
striped earwigs, L. riparia, than did yards which remained 
untreated.
5. Seventy by 40-foot field plots treated with 
heptachlor for fire ant control developed higher populations 
of L. riparia than did similar plots which received mirex 
treatments or remained untreated.
6. Populations of L. riparia increased to 
significantly higher numbers in heptachlor-treated suburban 
yards than in heptachlor-treated field plots which were 
located at least 100 feet from the nearest house.
7. When exposed overnight under field conditions
in 0.5 dram vials, unattended eggs of L. riparia were preyed 
upon by the imported fire ant, Solenopsis saevissima richteri 
Forel, and the thief ant, Solenopsis molesta (Say), and by 
striped earwigs, Labidura riparia (Pallas).
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Table X. Analysis of variance of effects of 5 insecticides 
on field populations of striped earwigs, Labidura 
riparia, 1965.
Source of Degrees of Sums of Mean F Expected F
Variance Freedom Squares Square Value________536____
Total 17 853.65
nsTreatment 5 456.30 91.260 2.756 3.1059
Error 12 397.25 33.112
118Non-significant at the 5% significance level.
Table XI. Analysis of variance of effects of 4 insecticide 
treatments on field populations of striped 














Treatment 4 53.13 13.282 0.991ns 3.4780
Error 10 133.96 13.396
-
nsNon-significant at the 5% significance level.
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Table XII. Analysis of variance of distribution of striped 














Treatment 3 201.37 67.123 0.645ns 3.4903
Error 12 1248.03 104.002
nsNon-significant at the 5% significance level.
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Table XIII. Statistical analysis of weekly averages of
striped earwigs, Labidura riparia, collected 
in heptachlor-treated and untreated suburban 
yard plots, using Student's T test to determine 
significance.
Observations Total
Treatments I II III IV V X
Heptachlor 22.7 30.6 22.0 24.6 31.3 131.2
Check 1.3 0.5 23.2 0.8 0.3 26.1
T
Value




♦★Significant at the 1% significance level.
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Table XIV. Analysis of variance of weekly averages of
striped earwigs, Labidura riparia, collected 
in heptachlor and mirex-treated and untreated 
field plots.
Source of Degrees of Sums of Mean F Expected F
Variance Freedom Squares Square Value_______ 5̂ 6_____
Total 17 69.74
Treatment 2 16.44 8.220 2.313nS 3.6823
Error 15 53.30 3.553
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